Effects of exercise on immune functions of undernourished mice.
Regular moderate exercise may modulate the response to a stressor and thus improve immune functions in conditions commonly associated with immunodepression and elevated levels of stress hormones. For example, anorexia nervosa patients, many of whom engage in regular aerobic exercise, generally have normal immune function and viral disease resistance in spite of their severe undernutrition. To test the hypothesis that exercise can prevent undernutrition-induced immunodepression, mice were fed a nutritionally complete, semi-purified diet, either ad libitum or in restricted quantities to induce 25% loss of initial weight over 3 weeks. Half the animals from each dietary group were run on a treadmill for 30 min/day, 5 days/week. Exercise had no effect on several measures of nutritional status. Spleen weight and blastogenic response to lipopolysaccharide were significantly increased by exercise in undernourished mice. In vivo antibody response to sheep red blood cells, and in vitro splenic responses to concanavalin A and phytohemagglutin were not significantly affected by exercise. Serum corticosterone level was increased by food restriction and significantly decreased by exercise in the undernourished mice. Within a treatment group there were no significant correlations between serum corticosterone level and any immune system measure. Hypothalamic concentration of uric acid was increased in food restriction groups and concentration of norepinephrine was increased in exercise groups. The results suggest that regular exercise may help prevent undernutrition-induced immunodepression, possibly through modulation of the stress response.